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1.0. INTRODUCTION MATTHEW J.I Mj

Chief, Teohnical Information Divisolo

Database management systems have historically been the domain

of large mainframes. However, the popularity of mini and micro-

computers has spurred the development of database systems

appropriate for those devices. Concurrently, database systems

design is turning away from traditional heirarchic and CODASYL

models to embrace the conceptually simpler relational database

approach (1,2,3,4,).

The relational database approach views data as being in tables.

The entries form the rows and are called tuples. The columns are

called attributes. Simple selection commands are provided to search

for entries with attributes of a given value. Other commands allow

the extraction of a subset of entries (found by the selection commands)

and the incorporation of that subset with others. This approach

is not as efficient as the traditional model in its implementation

but offers far greater flexibility in the incorporation of data

and the ability to "explore" the data base.

This report documents the attempt to develop a relational

database management system for the Harris Minicomputer at Florida

ASM University.

2.0 SYSTEM DESIGN

It is m, usual for the design of database management systems to

be described in detail. Therefore, the description of RISS, a

relational database management system for minicomputers(S), seemed

a most fortuitous occurrence. The system development strategy was

to translate RISS to the Harris computer and then augment its

capabilities in accordance with the original project proposal.

I I
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2.1 RISS: RELATIONAL INQUIRY AND STORAGE SYSTEM

RISS was developed at the forest Hospital in Des Plaines,

Illinois and implemented on a PDP 11/40 with the RSTS/E operating

system. Data can be retrieved from RISS by human interaction

from a terminal (called the naive-user interfaced level) or by

requests from a computer program (called the applications' program

interface level).

The conversion effort focussed solely on the properties of

the naive user interface level. Three subsystems provide the

pathway for a human user to access a RISS database a relational

editor, a retrieval package and a database manipulation and

maintenance package. They are described below:

A. Relational editor

The editor is needed to create, examine and update
entries in the database. The editor design is based
on dline-oriented text edition. Thus, there is a-
record pointer which identifies the entry to be
entered, examined or changed. The editor commands
implemented in RISS are:

1. move the record pointer forward in backward through
the existing entries

2. search for a specified substring in the database
and move the record pointer to the next occurrence
of that substring.

3. delete one or more entries from the database.
4. enter a new entry in the database.
5. display or change the value of a field (attribute)

of an existing entry.
6. provide descriptive information about a given set

of entries (relation) in the database.

B. Retrieval Package

The retrieval commands allow the user to retrieve and
analyze data in RISS relations:

1. selection of entries which satisfy a given attribute
specification (i.e., Sex = "male',' Age - 18) and
the formation of a resulting relation
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2. formation of the union or intersection of relations,
including relations formed by the proceding command

3. extraction of a subset of columns (attributes) of a
relation

4. Printing tabular reports based on a retrieved relation
5. Printing simple statistical information
6. grouping specific attribute values into user-specified

ranges
7. producing a frequency distribution for all unique values

of a given attribute.

c. Database manipulation and maintenance package

The database manipulation and maintenance package provide the
usual utility functions associated with database management:

1. creating a relation (a set of related entries in
database)

2. deleting a relation
3. copying a relation
4. sorting a relation
5. merging two relations
6. combining two relations
7. redefining the structure of a relation

by adding or deleting a column (attribute)

3.0 SYSTEM IMPLEMENTATION

The initial implementation strategy was to copy all routines

from the RISS text into the Harris computer. It was thought that

the differences in the BASIC language between the two systems

would be minor. This proved not to be the case.

The implementation of BASIC on the two computers differs

significantly. Furthermore, closer investigation revealed

that the RISS data structure design incorporated fundamental

features of the PDP-II/40. In other words, to use the RISS code

directly would entail the emulation of PDP-11/40 features on the

Harris minicomputer. To compound the problem to the breaking

point, at this time the air conditioning system of the Harris

minicomputer broke down and remained inoperative for several weeks.

This exclude computer use during the time although program develop-

ment was possible.



In light of the problems discussed above, it was decided to

re-design the FAMU Relational Database system (FREDB) using RISS

as a guide but exploiting the features of the Harris minicomputer.

The central core of the re-design was to abandon the RISS data

structure.

The RISS data structure allowed for storage of four types of

data - single ASCII characters, integers, floating - point numbers

and alphanumeric character strings. Three files or tables were

used for storage and descriptions - a tuple (entry) descriptor

table, a tuple file and an alpha data file. Without going into

a detailed description of the process, suffice it to say that the

storage structure was based very closely on the actual storage

format of the PDP-II/0.

Upon reconsideration of the design,questions began to arise

as to the need for a relational editor. The reasoning was that on

edition already existed in the Harris operating system. It could

be used for all of the functions of the RISS relational editor.

However, the use of the Harris line editor implied the use of the

Harris storage strategy. Hence, one simplification led to

another. FREDB has no provision for relational editing. The

system recognizes the equivalence of flat files and relations.

Therefore, the user enters, modifies and deletes all data using

existing Harris editing procedures. The relations are then

described in FREDB and those field (attribute) descriptions form a

pathway for FREDB routine to access user-created files. The

adoption of this approach led to the development of an initial

system with many of the features of RISS.
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4.0. The FREDB System

The actual implementation consists of a method to define and

create relations. Additional procedures to join and select rela-

tions were attempted but not completed. The computer programs for

relation definition and definition (called CREREL) are given in

Appendix 1.
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2?4O BS=1000

SRRSRN
SAS 10 2 OUTFILE

- ~~~SSR-.N- #NNI -a --o - ---- --.

SSR.S ONMM aNCNAME
SSR.F *NMMIO0
I A 20 -a-"mm
SJE IGEN

ILA02 555 RELATION

SSRN OEEz1
SSR.F ONMA a 10

$$a RELATION
SMO NREG=50
SSRN ODL=O
-58R. N #Et00 __ ___ __ ____

SSRN XBEG:0
ISRS NVALZ
SPA
SPR HOW MANY RECORDS ARE YOU INSERTING ?
SSRN XTPIN:0
SSR..I OT pI At _ _ _ __ _ _ _ __ _ _

SJE IKEEP
IKEEP 555 FLAG DEVICE

et5 THIS IU-"
555 INSERTS BLANK RECORDS FOR INSERTION,

$ED ONMM RE

AE 1000000
SJE IOUT

3SRN OLINaERN(

SSRN OIN=Q
ILAB 355

IN ALI-N RLANI
SSR.N SIN a MIN 1
IF ( OINx#TPIN )SJU IOUT2
SjU ILA8 __

IOUT 355
555 THE INSERTION OF ATTRIBUTES BEGINS
Sup-
SED MNMM AB
SSRN *LIN z *LIN + 1

_______SE *U LIN_______
!AGAIN 555

SSR*F OVAL21O
55R-,F--BEro~ 10
SSR.F OENO:10

-- SPR A4194UTE-xCE----
IREN 555

SPR OVAL >

SSR.I MIN
SJE 178 INPO

INPO 555 INSERT BLANK CHAR
SIF ( NIN:SEND ) SJU IOUT'&
53A ~H_--_ _ _ _ __ _ _ _ _ _ __ _ _ _ _ _



SIF ( OCLE .> SCHE ) SJU IKEN
SC $BEG-NEN0,0IN
WI ( N!EE Q OA-4-SJ-44-T7- ____

SSR.N NEE 3 NEE +
SJU IAGAIN

I~ OU"_54 F f&T---ATT44-T--"R EPM---
SSR.N NEE a 1
SSR.N NNN 2 NNN + I

SRWs 10
SSR.F ONMM=1O
68RF ONMA X-10 - -___
$IF ( ONN a STPIN ) SJU IOUTZI
SE XLIN

-SPR------ -*-- -INSERT- SENO---ON NEXT ENTRY-TU TEHP'I-NATE- -

SPR ---- DATA ENTRY..
SJU IAGAIN

JOU3)55
533 IF SEND WAS ENTRIED THIS SECTION VILL DELETE
535 THE REI"AINING LINES THAT VAS ORGINALLY REUIESTED.

------41F-(3-#4--23-#T P-I N-- I- -SJU--OUTS -----------
SIF ( XNN < XTFIN ) $DE OLIN
SSR.N ODL a #OL + I

SSRN~ ONN a ONN * 1
SSR.N OLIN x #LIN + 1
SJU IOUTLI

------4UT5-S$----S-TIOJC-1--TRMNATES THE--[lATA -EN TRY PROCESS.-
$UP
SSRN OLIN #LIN - ODL

SPR
SPR

-- ----- SPR_-- RELA-TION-.NAME.- N.-NMM 4--NUMBER -UF--RECORiOS O LIN-----

S ME
IGEN SSS

SOP REIA-ION NNMM NO REN E

SGE *NMM
CO BLANK #NMM

SME
IKEN SPR -ERROR GENERATED STRING LENGTH OF #CHE EXCEEDED

511* IRFI.



IDENTIFICATION DIVISION.
PROGRAM-ID.

GE-T-A-RELA T404-v

AUTHOR.
ARTHUR ROBERTS JR.

. . .... DATE--*RIT-TEN - - --------.....
PARCH 10, 1982.

DATE-COMPILED.

ENVIRONMENT DIVISION.
CONFIGURATION- SEC-TION-.
SOURCE-COMPUTER. HARRIS-123.
OBJECT-COMPUTER. HARRIS-123.

INPUT-OUTPUT SECTION,
FILE-CONTROL.

--SELEC-T--UNIT-OUTPUT-FILE ASSIGN "UTFILE".

SELECT UNIT-INDEX-FILE ASSIGN "INOEXLOG"
ORGANIZATION IS RELATIVE
ACCESS MOL.-I--EQUENTIAL
RELATIVE KEY IS REC-POS,

FILE SECTION,
FD UNIT-OUTPUT-FILE

DATA RECORD IS OUT_-REC,
01 OUT-REC.

02 FILLER PIC X(80).

FD UNIT-INDEX-FILE

DATA RECORD IS INDEX-REC.
01 INDEX-REC_

02 REL-NAME PIC X(8).
02 INFOMAT PIC X(991).

WORKING-STORAGE SECTION.
77 REC-POS PIC 9(5) VALUE 1.
77 REg PIC X(1) VALUE SPACES
77 TREL-NAME PIC X(8) VALUE SPACE,
77 CONDI PIC X(1) VALUE "N".
77 SUR R---99tvALUL 0.

01 OUTPUT-DATA.
02 DaTA-ALUKE,

03 FILLER PIC X(991) VALUE SPACES,
02 DATA-OUT REDEFINES DATA-LINE.

03 FILLER..- P C
03 NO-OF-ATT PIC 9(3).
03 OCC-OF-ATT OCCURS 34 TIMES.

04 ATT-NAME PIC X(20).
04 FILLER PIC X.

04 FILLER PIC X,
04 END-C PIC X(3).

03 FI''-P RTC X

PROCEDURE DIVISION.
PROCESS-CONTRCL.

OPEN
rIITPliT llNT T~anlT~IITmF TI



CLOSE
UNIT-OUTPUT-FILE
-U*1- N 9 E F*-E-v

STOP RUN*

MAIN-ROUT INE,
MOVE "N" TC CONDI.

DISPLAY " THIS NAME CAN ONLY BE 8 CHAR~ACTERS LUNG.".
DISPLAY " NO SPECIAL CHARACTERS OR bLANKS."o

____---ACC-ER;- -TREL-NAME- -FROM~--TERKI-4AL,

DISPLAY "oN

DISPLAY ""LA O NAEmz>0- E-AE
DISPLAY " "
DISPLAY "IS THIS INFORMATION CORRECT ? (Y OR N)".

-01I SP.LA Y-
ACCEPT RES FROM TERMINAL.
IF RES a OY"

DISP6AY " OK ___ __ __

PERFORM CHECK-RELATION-NAME THRU CECK-RELATION-NAME-EXIT
IF CONDl a"Y

WRITE OUT-REC FROM REL-NAME
WRITE OUT-REC FROM NO.OF-ATT

PERFORM WR-TE-ROUT4t*E -____ ______

VARYING SUB FROM 1 BY 1
UNTIL SUB >) NO-OF-ATT

F~wELS - - -- - - -- -- -

DISPLAY '-ERROR RELATION I TREL-NAML ' *UOES NOT EXIST
DISPLAY
DISPL AV OYUMS'l44~N(/4
ACCEPT RES FROM TERMINAL
IF RES a Y

_______ _____---P.ERF-ORMd- -CLOSE -OPE N.-F LE --- ______

GO TO MAIN-ROUTINE
ELSE

NEXT SENTENCE-
ELSE

DISPLAY "*** ERROR ***

MAIN-R01- TINE-EXIT.
EXIT*

READ UNIT-INDEX-FILE
AT END

GO-r T EZK-RELA-tV-UNAXE-EfI T.

IF REL-NAME a TREL-NAME

ELSE
GO TO CHECK-RELATION-NAME.

CMECK-RELATION-NAME.EXI T.
EXIT,

CLOSE-OPEN-FILE.
GC--1 WINI-U. N ~EX-FL L i



W~RITE CUT-R.EC FROM 8EG-C (SUB).
WeRITE CUT-REC FROM END-C (SUd),



!BEGIN SRR.SNR
SPR

-------~------&PR---NPUT- -THE NAME- OF --THE -RE LAT ION IN--IOMH YUiQ

SPR L$~-P

SPR ONHE IS THE 4EL--I "4c. N- R-WU.DLlECG4 -
IRESTAR SSR.I MANS

SIFp(*ANSZN) SJU IBEGIN

S1F,(NANSMY) SJu ICONT
[ERR SPR

CSPR OR N'..-
SJU IRESTAR

ICONT SGE ONME

SJE INEXT
SJU !ERRI

SPR WjHAT Is THE NAME OF THE NEW. RELATION?
lNEXTj SSR.I ONN

SPR ONM IS THE NEW RELATION? (YIN)
!RESTA SSR.I NANSI

- SJE IERR2
SIFD(#ANS1:Y) SJu ICONT2

SPR PLEASE TYPE IN 'Y' OR IN'.,.
SJU IRESTA

SJE.KP215O, IERR3
SJE. LERR33

~~SCQ*N~MEM- a N.M.-_____________

SPR
SJU UINDEX

IERRI. ____

SPR ONME IS AN NON-EXISTING RELATION
SPR
S P-"QULL -- YOt- LI KE.O-OP--A E-HR_-RE LA.T LN?__( YI!_)-_-- -

SJU IREST
[ERR3 SJE INEXT3
INFXZt3 loo

SPR NNM IS AN EXISTING RELATION (OR HARRIS FILE)
SPR

~orTP-Ci OOS-A~nn--QkTHRME-EOR_-T -tHEJW- LA
SJU INEXTI

LINOEX SCO INDEXLOG W7

SPRF, 12#SNmE
SAS 132M9

ISRF *LNE1l3

SSRoN OLNEzXLNE'i
STAB
STAB 10



SUP

SEL i6
SEL w~7

-SEL 14
SFREE ALL
SPR ONME HAS BEEN COPIED INTO #NM

SPR 4OULD YOU LIKE Ta COPY ANOTHER RELATION? (YIN)
!REST SSR.I XANS

SJE IERR4
3IF,(NANSXY) SJU !BEGIN

SPR PLEASE TYPE IN 'Y' OR ON' ...
SJU REST

16RA33 WJE lNEXT33
iNEXT33 SPR

SPR #NM IS AN INVALID RELATION NAME:
- ,4p-p- -AME-AS- ORE--T-AN- 8 CHARACTERS-
SPR 2) FIRST CHARACTER IN THE NAME IS A NUMBER
SPR 3) NAME HAS AN INVALID CHARACTER.
SPR
SPR
SJU ICONT33

INEXT44 SPR
SPR #NME IS AN INVALID RELATION NAME:
CPR -I) NA -E hA3 JOR~hAN-.4ZkARAC TE-R---
SPR 2) FIRST CHARACTER IN THE NAME IS A NUMBER

SPR 3) NAME HAS AN INVALID CHARACTER,
SR -__ R_ _ ~ -~--

SPR TRY AGAIN..,
SPR

IENDI B2
EOF..



100 AS 10 x a 2

200 AS 20 a "OUTFILE"

500 DIM INDXS(50) ,RELS(50) ,LABLS(99),8EGS(99) ,ENO$(99)
600 DIM BEG(99),ENDD(99),FILES(3)

1000 GOSUB 8100
S400 FOR Fl I TO 3
S500 START t------ -______

5600 FOR P I TO ATT
5700 GOSUB 8900

----- 50--SIZE--a--(ENDO-(P) - BEG(P)) +I --- ---- - - ~
5900 PRINT 010 TAB(l1)105 ";TAB(I5);FILE$(FI);TAB(1B);LABLS(P)i-.>

TABC5O);PIC X(N1
!5010 IF SIZE C 10 on.
5920 PRINT 010 USING *""TAB(56);SIZE;
5930 ELSE

------ 5940. ------ PRINT~-*Ia0-UING- -"-a; TA (56) SI ZE;
5950 DOEND
5960 PRINT 010 ".

6000 ST4RT - EN=C~P) * I
6100 NEXT P
6200 IF Fl = 1 00

64~00 PRINT 010 TAB(7)u"FD OUT-FILE"
6500 PRINT 010 TAB(11);"DATA RECORD IS OT-REC."

-6.0- aob~.* PRN mio_____
6700 PRINT 010 TAB(7);"01 OT-REC."
6800 ELSE

-- 6-04--- IFFlz 2-00- --- _ ___

7000 PRINT 010
7100 PRINT 010 TAB(7)I"SD SORT-FILE"

---------0 0 PRINT A1 &-A.- R 1 C 4 nA TARECORD S-$ORT-RC.,2'-_________
7300 PRINT 010
74100 PRINT 010 TAB(7)1"01 SORT"REC.'

--- 7600 - ENS
7700 DOEND

7800 NEXT Ey
7900 PRINT 040 TAB(19);FILES(3);TA8C22);AEYS
8000 STOP
8-100 INPUT 02O.--L!RE-l--- _______- -_

8150 INPUT 020 ATT
8160 FOR P a I TO ATT
8170 INPUT 020 LAR1S(P)
8180 INPUT 020 BEG(P)
8190 INPUT 020 ENOD(P)
A200 N FXT--P---.-
8300 FILESCI) a "IN-"
8400 FILES(2) a "CT-"
8500 F ILE(3)l _________

8510 PRINT
8520 PRINT
A',00 *RN-:T;nK-~S- NREL- O-YOQUWA--TmFI-LEtW- ------

BE SORTED ON"
8700 INPUT "TYPE IN THE FIELD NAME(S) ";KEYS
is8a RE TURNa A
8900 FIL 2 BEG(P) - START
9000 IF FIL > 0 OC
9100 PRINT 010 TAB(11);"05 FILn;TAB(50WuPIC X(";
9105 IF FIL < 10 DO

f% 4 I-OQkN in U ~ tqThLr- 0 ?U AlafF%% 1.Fri



9115 DOENO
910PWINT 410 ".

9200 ELSE
9300 DOEND
9400 RETUJRN
990 0 END



AUTHORS

KENNTH MCCRAY

ARTHUR ROBERTS

THE CREREL RELATION W'AS CREATED TO SERVE AS A DATA ENTRY SYSTEM

HAVE A MAXIMUM RECORD SIZE OF 999 CHARACTERS, THE DATA FOR THIS

SYSTEM MAYBE ENTERED IN ANY OF THE THREE (3) W.AYS LISTED BELOW.

1.), IF THE FILE ALREADY EXIST IT CAN BE ADDED TO THE INDEXLOG
BY DEFINING THE RELATION NAME AND ATTRIBUTES USING CREREL,

2), DATA CAN BE ADDED AT THE SAME TIME THE RELATION NAME
AND THE ATTRIBUTES ARE DEFINED.

3). DATA CAN ALSC BE ADDED TO THE FILE AT A LATER DATE.

THIS IS A SERIES OF ENTER ACTIVE COBOL PROGRAMS AHICH 4ILL PROMPT

THE USER-F-O&R--TH FrA ~ -~ LZNr lbFOtA-OI-,- TOL-k A- k .LI t-

1). NAME~ QF REI ATIOIU TO A -CR"-ATED.
THIS NAME CAN NOT BE OVER 8 CHARACTERS LONG ANt) IT SHOULD NOT
CONTAIN ANY SPECIAL CHARACTERS (5%&-z ?1234).

2). NUMBER OF ATTRIBUTES THE RELATION IS TO CONTAIN.
THIS NUMBER CAN NOT EXCEED 34,.

*'**** THE FOLLOWING INFORMATION WILL APPEAR ***

*****FCR EVER ATTRIBUTE THAT IS REQUESTED ***

3). NAME OF ATTRIBUTE.
THIS NAME CAN NOT EXCEED 20 CHARACTERS,

3.1). MHEN THE LETTER 'B' IS TYPED IN FOR THE ATTRIBUTE NAME IN
IN THE ATTRIBUTE LENGTH FIELD TYPE THE NUMBER OF SPACES THAT

TJ415 W'ILL NOT COUNT AS A ATTRIBUTE.

4i), LENGTH OF ATT-RIBUTE.

---- THE -MAX IMUM -LENQTt -OF ThE -ATTRIBUTE,-

THI ENZTR6ivaSYST Ts' IS c I -TOGITHE BY 1cl.

FILENAME PURPOSE



wV

CR6A~TE l -4E-- sw W Ri4A'W_- -___

CREATEI RETRIEVES THE ATTRIBUTES
FOR A-GIE-S-L A-TI-l0-

CREREL JCL FOR CREREL SYSTEM

CRE2 JCL FOR INSERTING OF ATTRIBUTES

~l4K-OOVE-----------PURPOSE - -- - FLAM.-

NEW'RL CREATE A NEw RELATION CREATE

EOF..



sNs
SMO 5S=999
6069
SJO H IHELP
SJO D !OESCRP

$PR

SPR WELCOME TO
SPR
SPR
SPR FFFFFFFFFF RRRRRRRRR DQDDDODD

- p - F A -R -D D1

SPR F R R D D B
SPR F R R EEEEEE D D B
SPR FFFFFF RRRRRRRRR EE 0 a
SPR F R RR EEEEEEE D 0 8BBBB B
SPR F R RR E 0 0 B B
SPR F-- R- -0 ------- ---- , 8=-

SPR F R RR EEEEEE ODDODDD BBBBBBB
SPR
SPR
SPR FAMU RELATIONAL DATABASL
SPR
SPR
$PR
SPR NOTE: TO GET A LIST OF THE AVAILABLE MODULES IN THE fFRED6'
CPR SYSTEM. T4~444--
SPR FREDB.H
82

IHELP SPR
SPR THESE ARE THE ONLY AVAILABLE MODULES IN THE 'FREOB' SYSTEM.
CPR

SPR CREREL EDREL
SPR COPREL COLREL

SPR OELREL RETREL
SPR
SPR
SPR NOTE: IF YOU WISH TO GET A DESCRIPTION OF EACH MOOULE, TYPE,

$PR
SPR-FRE80-
52
SHE.

iDESCAP SPA
SPR CREREL (RELATION CREATOR): THIS MODULE ENABLES CREATION OF A 'FREDOb
SPR RELATION, THE USER SPECIFIES THE NAME OF THE RELATION, THE NUPBER

--SPR-~O -0i-RI-(- II194S-)-tM-Y "0-T-HE-A-T -A I8U T----NA~mF3.-U- l-T1I S__ MODUJLE- -ALS(

SPR ALLOWS THE USER TO INPUT TUPLES INTO THE RELATION.
SPR

-4P ""-El--E-4RA6M-I4-O-TO---- H AI4"A-ION ED R-4.4OW S THE. USE--0A-Z"N4i
SPR DELETE, AND INSERT TUPLES (ROWS) IN THE RELATION.
SPR

- -- PR-C0PR~-~R~~4~~-.OPLE.-TH-E --REL A4QTMN-CGP IER__MGJhi-)jk..ALS A U SER -TO--
SPR MAKE AN EXACT COPY OF AN EXISTING RELATION INTO A NON-EXISTING REL
SPR
6-R GOLAEL (COIUMN SPOECIF-altATIO?1w MOOiIE)i THISg M00111E Aiip.. 9- AS~ TOQg
SPR DELETE ATTRIBUTES FROM A RELATION.
SPR
SPQ SORREL (RELATION SORTER): THIS MODULE ALLOwS A USER TO SORT THE TUPLES
SPR, A RELATION BASED ON THE CONTENTS OF SOME SPECIFIED ATTRIBUTE IN THI

.. . I ,,= , I . .. . ,. .. ., . . nji



SPR DELREL (RELATION OCLETER): THIS MODULE ALLOmS A USER TO SELECTIVELY
SPR RETRIEVE DATA FROM A 'FREOB' RELATION.

$ME1



Ims
SFREE ALL
BBLK _ _ _ _ _ _ _ - - - - -----

!BEGIN SRRSNR
SMO 55:q999

SPR
SPR INPUT THE NAME OF THE RELATION hHICH YOU mOULD LIKE DELETED?
58~ OrNWE
SPR
SPR ONME IS THE RELATION IN lqHICH YOU PYOULD LIKE DELETED? (Y/N)

SIFo(#ANSZN) SJIJ IBEGIN
SJE IERR

WF (NANBY)--4JU--4C NT
IERR SPR

SPR PLEASE TYPE IN IYO OR ONO ...

LCONT SEL ONME
SJE.K#312, IERR3
WJE !ERR!
SPR
SJU LINDEX

SPR *NME IS AN NON-EXISTING RELATION
SPR
S PR WOULD -- Y-OUJ-4-4-4-DL EA4 ~R4~ -IL??(Y/t4 -_ -

SJU IRESTA
!INDEX SMO RE

- ~- -S-0 XO--~---- - --- -Q----------------__-

SAE, 1-8,NM~E
SDE 0
SUP -- -- ~-
SMD AB
SPR

-----IFRErt -AL-L----------- --- __ ---- ___

SPR ONME HAS BEEN DELETED
SPR
S PR *011 Xn"~-- IK(E- T-O- --t~f-ANQ-T.H4ER-REL- T1t-UN?1 4-

IRESTA SSR.I #ANSI
SIF,(NANSIxN) SJU IENO

SIFt(#ANS13Y) SJU IBEGIN
IERR2 SPR

SPR PLgAsfi-44-P-E IN IV' OR ONO.
SJU IRESTA

IERR3 SJE INEXT3
-4-NExT3 SPR____

SPR ONME IS AN INVALID RELATION NAME:
SPR 1) NAME HAS MORE THAN 8 CHARACTERS
SPRR 21 FIRST CHARACTER IP" TME NAME- IS ANUMBER
SPR 3) NAME HAS AN INVALID CHARACTER.
SPR

SPR
SJU IBEGIN

EOF..



SMS

5 T lf MACRO -RET-R-f-V ES--A--RELA4E) F*O--O4-4HE-- -
S ** FAMU RELATIONAL DATABASE < FREDB .> **

BBLK
82
82

SPR THIS IS THE RELATION RETREIVING MODULE
SPA$PR

SFR ALL
$ **********************************************

S * GE Hia48HE LIN OUL-f-REW ACGBOL- *
= * PROGRAM THAT SEARCHES FOR A RELATION
S * ASSIGNMENTS ARE MADE INTERACTIVE TO THE *

S --- AME -F-11E-44-THE--COBOL PROGHAM -< TREL-->- .
5 * GOMIT:: IS THE EXECUTABLE LINK PODULE OF A *

S * COBOL PROGRAM <TREL> THAT RETRIEVES*
6 * A WANTED ATTRI-BkTE.

GETRL

SSR.F #RRR = 20
SJE INOREC
SFR ALL
$AS 20 = URRR
GOMIT
3JU ----kOREC
INOREC S$S

SPR WOULD YOU LIKE TO TRY AGAIN
SSR.I XRES

-----S"R*ESz--Y_"u__.L MG~IN ------ __ ~ -_

BBLK
82

ISTOP SS
SPR **'* THIS IS THE END OF THE RETREL RELATION ****

SPR
SPR
SPR
SpR
SME
EOF,.



SMS
BBLK

SRR.SRN
SPR

__ _ _ _ _ _ _ _ _ _ _P-.------ - - - - -R

SPR ** ieE L C 0 M E T 0 C 0 L R E L *

SPR **

SPR
SPR

SPR THIS COLREL MODULE ALLOWS YOU THE USER
SPR 'TO DELETE ATTRIBUTES (COLUMNS) FROM AN
SPR EXISTING RELA-T-OGN.
SPR
SPR

---- &PR----0--DELETE--A- COLUMN --FROM A-RELATION THE
SPR RELATION NAME AND ATTRIBUTE NAPE MUST
SPR BE TYPED IN WIHERE SPECIFIED IN THE MODULE.

-- SPA
SPR
SPR

SPR PLEASE INPUT THE RELATION NAME>
SSR.I ON
SPR _ _ _ _ _ _ _ _ _ _ _ _ _ _

SPR
SPR

------PR-STKI S-E--CGRRE-C-T--RE-LATIOU. -NANME- ------------- __

SPR
SPR
toR 'EAS E~-NTER CY F -OR--Y-E3- OR(J4-EOR4Ab I -. -_____

SSR.I OR
SJE IERR

JU IERR
ICON AS 202#N
S AS 'OzIN'JT
SPR.F, 1O,#N
COBOL I "COL2"
eU .- - - - - -- - - - - - -- _ _ _--

EL ON
RN OUTREL ON
G E OU1 TREL
$ME



Ims
SRR.SRN
BBLK_____

3mG NREG=5O
SSR.S ORESzNULL

SPR WHICH FUNCTION vvOuLD YOU LIKE TO PERFORM
SPR 1) CREATE A NEW RELATION

s"2) WRITE-INTfO-A----S1NG REL-H44-G%---____
SPR 3) NC OPERATION
sPR

SSR.N ON=0
SSR.I ON

WJE !LAB!
SIF ( ON 21 ) SJU ICRLN
SIF ( ON 22 ) SJU JCRLO
SIF ( #t4&a-3 -)- SJU- ISTP - -* -- _

SJU ILABI
1CRL0 553 WRITING INTO A EXISTING RELATION.

GE T F
AS 21:OUTFILE
SR.F kRES=21

CRE2
SJU ISTP

CIr"N SSS CRFEATING A J~RL~-Q-- -_________ __

NEw RL
BBLK

----- 4-NOR -- S-PR-----wOULD--4-0-L-IKE TO EN-TER-DATA--LNTO -THE -NEW- RELA-TIU-4-
SPR ENTER CY FOR YES OR N FOR NO)
SSR.I XRES
a2E !NOR__ _ _ _ _ _ _ _ _ _ _

SIF ( #RES zY) SJU !00
SIF ( #RES =YES )SJU !DO

A~> RE& -= ) SJU ISTP -----.------ - -__

$IF ( *RES zNO SJU ISTP
SJU INOR

iDn CRE2
ISTP 82

$PR ******* F I N I S H E D

EM -- ---- *--__ _



IDENTIFICATION DIVISION.

AUTHOR. ROBERT SAWYER.
DATE-WRITTEN, 4-1-82e

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.
SOURCE-COMPUTER. HARRIS-123.

INPUT-OUTPUT SECTION.

FILE-CONTROL.
SELECT IN-FILE ASSIGN TO "vw.

--------- SELECT -OUT-FILE ASSIGN TO 1*9".
SELECT SORT-FILE ASSIGN TO *SORTING",

DATA DIVISION,
FILE SECTION.

DATA RECORDS IS IN-REC.
01 IN-REC,

WORKING-STORAGE SECTION.

PROCEDURE DIVISION,

PAR-SORT.
SORT SORT-FILE ON ASCENDING KEY

____ _-- -------- USING IN-FILE --- -- - -- _ _ _ _ _-

GIVING OUT-FILE.
STOP RUN.

FOE,



SMS
52
EL LO ___________

SJE.P IERRORJ
IERRORI EL LR

IERROR2 SPR **COBCLING &I
COBOL I &I
02
SPR **EXECUTING &I
vX

SPR **COMPILATION COMPLETE**
SME



BBLK ( 
m

!LOOPY SIF (OA 213) SJU LRUN
SSRN #A # A + I

SJU ILOOPY
IRUN SPR

SEL LO
SJE.P I STOP

ISTOP S PR
SME



BBLK

SPR

GETRL

$AS 12 = OUTFILE
SSR.F *FN C 12
SjE :r4REC

SCO UFN W~8
8A.C I SORR-B

BBLK
SPR

SPR

SPR NOW COMPILING & EXECUTING THE RELATION

SPR THE TERMINAL WILL PAUSE TEMPORARILY
SCO SORR-C W7

--44O W 7
SIN 28 W2
SIN 35 W3

C82 W7
CO W9 OFN
SAFND ___

!NREC SME
EOF..



BOLK

SMO TR
!BEGIN SRR.SNR

SPR INPUT THE NAME OF THE RELATION WiHICH YOU %OULD LIKE TO
SPR EDIT?

SPR ONME IS THE RELATION IN WHICH YOU WOULD LIKE TO EDIT? (Y/N)
IRESTAR SSR.I MANS

-SIF(#AN:N)SJU IBEG-IN
SJE IERR
SIFo(*ANSXY) SJU ICONT

16PRSPR PLEAS3i-4YPE IV' OR IN'~L...
SJU IRESTAR

ICONT $ED ONME

SPR
SPR WOULD YCU LIKE TO CHANGE, DELETE, OR INSERT A TUPLE?

------4RE4-TA----R a .1 MANS
SIF,(XANSZCHANGE) SJU ICHLN
SIF,(#ANS=DELETE) SJU IDELN

SJU IERR2
IERR1 SPR

SPR
SPR WOULD YOU LIKE TO EDIT ANOTHER RELATION? (Y/N)

t-IR E ST- At$~.--ANS-- -

SIF,(SANSMY) SJU IBEGIN
SJE IERI

- - 1 I c At N R b) $J 11 -4E-ND I
!ERI SPR

SPR PLEASE TYPE 'Y' OR 'N'.*.

SPR
IERR2 SPR

SPR 121FASF TYPE IN lCHAN I.E, DELETE, OR TNSE..---- -

SJU IRESTA
SPR

SPR
SPR INDICATE WHICH TUPLE YOU WOULD LIKE TO CHANGE BY
9PR cTUYNG CnRRE3PONDI'IG ITNE NUMBEa?
SSR.1 MLNC
SDI ONME #LNC 1

SPR
SPR _ _ _ _ _ _ _ _ _ _ _ _ _ _

tIPR IS- THIS IME T'JPLE- THAiT YOUJ "iCU-L~ji--TQ-~~-I-(Yt~)
IRESTA1 SSRI MANS

SIFp(SANS=N) 3JU ICHLN

SIF,(OANSUY) SJU ICONTI
IERR3 SPR

SPR PlEASE TYPE IN 'Y' OR IN$,~
SJU lRESTAl
SPR

ICONTI SPR
SPR THIS IS THE TUPLE THAT YOU WOULD LIKE TO CHANGE.



SPR W'OULD YOU LIKE TO CHANGE ANOTHER TUPLE? (YIN)
!RESTA2 SSR.1 #ANS

SJE IERR'4
SIF,(oANS=Y) SJU ICHLN

SPR PLEASE TYPE IN 'Y' OR 'N'999
SJU IRESTA2

WELN SPR
SPR INDICATE W~HICH TUPLE YOU WOULD LIKE TO DtLETE
SPR BY GIVING CORRESPONDING LINE NUMBER.

SPR
SDI ONME #LND 1
1JE 0DEL
SPR
SPR
SPR I-&-4S-4H"E-TUPLE--THAT---YOUt-OULD LIKE~ TO -DELETE?--(Y/N)

LRESTA3 SSR.I XANS
SIFvCUANS=N) SJU IDELN
$if iERR5
SIF,(OANS=Y) SJU !CONT2

IERRS SPR
St PR P l E AS"_Y-P,--f __ ---. __ _

SJU 1RESrA3
!CONT2 SDE #LND

4LE !ER
spR
SPR TUPLE OLND HAS BEEN DELETED
ItP R - - - ___ -

SPR WOULD YOU LIKE TO DELETE ANOTHER TUPLE? (Y/N)
IRESTA4 SSR.I OANS

SIKTF(*ANSZN) 11 lEND
SJE IERR7
SIF,(NANS=Y) JU IDELN-

- ERRA--$PR- -_______

SPR *LND IS A NON-EXISTING TUPLE
SPR
S PR WOU!' 0 YULI-O--i-ME--Tl4J. L-(-Y-_L)
SJU IDELN
SPR

__RR7-T_ SPR _

SPR PLEASE TYPE IY' OR 'N'...
SJU IRESTAL4
CPA

IINLN SEL W9
3PR
-----SP-4~QIA THE K--4UPLE--THAT--YO.u--wULD- LIKE -TO---UNSRT -A- NEA----
SPR TUPLE AFTER BY GIVING THE CORRESPONDING LINE NUMBER.
SSR.I OLNI
spa
SDI ONME OLNI I
SJE IINLN

SPR
SPR IS THIS THE TUPLE THAT YOU WANT TO INSERT AFTER? (Y/N)

SIFv(xANS2N) JU IINLN
SJE IERRS
SIFp(NANSZY) JU ICONT3

IERRS SPA
sp4R-jLAF, TYPE fYf Q O NO_



7CONti GAS j9 -_______W___ _____

SPR INPUT THE TUPLE(S) IN AHICH YOU isOULD LIKE INSERTED ...
SPR NOTE:

SPR THE TERMINAL.
SPR

- IF-~YOUDES-IRE TO STOP ANSERTING, -TYPE '-N--
SPA THE FIRST COLUMN.
SPR

SPR
SDI ONME XLNI 1

SJE !CONTUP
ICONTUP SIF,(OTUP24) SJU lEXIT

siJ -icoN*TP
ICONTP SPR,F,9oMTUP

lC4TUP SJE ICOTUP

lEXIT SIN #LNI W9
SPR
S P4
SPR WOULD YOU LIKE TO INSERT ANOTHER TUPLE INTO THE RELATION?
SPR (Y/N)

I R E ST- - SS-3IA4- -4 *, A--- N -

SIF,(NANSZN) JU IEND
SJE IERR8
ST p( A -R Y Ill_____________________________

LERR8 SPA
SPR PLEASE TYPE lY' OR IN' ...

- - SJUL-! REST Ab.__-
SPA

LEND $UP

SPA WOULD YOU LIKE TO EDIT ANOTHER RELATION?CYN
IRESTT SSR.I MANS YN

SJE IERRR4
SIF,(#ANS:Y) SJU IBEGIN

!EPR 4 51 _ _ _ __ _ _ _ _ __ _ _ _ _ __ _ _ _ _

SPA PLEASE TYPE IN 'YI OR 'N' ...
SJU AESTT

IENDI R
SMO SI
SME

VQF.q



IDENTIFICATION DIVISION.
PROGRAM-ID,

CREA-T--T--ION--- -______ ___

AUTHOR.
ARTHUR ROBERTS JR,

- --- OA-TE--wRI-TTEN . ................... .. .... ......--..
PARCM 10p 1982,

DATE-COMPILED.

ENVIRONMENT DIVISION.
CON-FIGURATION SECTION* ....
SOURCE-COMPUTER. HARRIS-123,
OBJECT-COMPUTER. HARRIS-123.

INPUT-OUTPUT SECTION.
FILE-CONTROL,
SELE-CT-UN-IT--UTPUT-FILE -ASSIGN--!OUTFILE-" -

SELECT UNIT-INDEX-FILE ASSIGN "INDEXLOG"
ORGANIZATION IS RELATIVE
ACCESS D-F 1S-4E-gU-6-T-A -
RELATIVE KEY IS REC-POS.

nAAT-UQ¢r$Ih

FILE SECTION,
FD UNIT-OUTPUT-FILE

DATA RECORD IS OUT-R-..---
01 OUT-REC.

02 FILLER PIC X(80),

FD UNIT-INDEX-FILE
DATA RECORD IS INDEX-REC.

O1 INDE -EC
02 REL-NAME PIC X(8).
02 INFOMAT PIC X(991),

WORKING-STORAGE SECTION,
77 REC-POS PIC 9(5) VALUE 1
77 TREL.NAME PIC X(B) VALUE SPACE-
77 CONDI PIC X(I) VALUE "N",

01 OU2TPlUTl.ATA,__-_
02 DATA-LINE.

03 FILLER PIC X(991) VALUE SPACES,
02 DAA01JDERISDIm fF

03 FILLER PIC X,
03 NO-CF-ATT PIC X(3).

03 OC-_.EpATT OCCURS 3 14T-IME.%--
O FILLER PIC X,
04 ATT-NAME PIC X(20),
oa F LLy X

04 BEG-C PIC X(3).
04 FILLER PIC X.

- - 04 END-C- .... .... P-e- ............... .....
03 FILLER PlC X,

014- NG-R A.

02 BEG-COLUMN PIC 999 VALUE 0.
02 END-COLUMN PIC 999 VALUE 0,
02 COLUMN-L.

04 C-I PIC X,
0" >' 01c X.



02 RES - -e _ f)-ICX X X -__VALUE__~AC

02 HOLD-C PIC 999 VALUE 0,
02 SUB PIC 999 VALUE 0o
0oll i I~4-----~-99- VALOE 0.
02 HOLD,

03 H-I PIC X VALUE SPACES,
-- 04 M-2 -PIC-X- VALUE SPACES,

03 M-3 PIC X VALUE SPACES,

PROC EOU'RIVISIN.
PROCESS-CONTROL,

OPEN
O U-TPUT--UNI-T,-OUTPUT--F-ILE .........
I-0 UNIT-INDEX-FILE.

PERFoRM MAIN-ROUTNE-T-RU--MA-I-N-RT-NE-EXIT.

CLOSE
UNI-I UT -Ft LE --------- __.

UNIT-INDEX-FILE.

STOP RUN.

MAIN-ROUTINE,

DISPLAY "INPUT RELATION NAME ? ",
DISPLAY " THIS NAME CAN ONLY BE 8 CHARACTERS LUNG.".
DISPLAY "NrlP~ -{AAT-R-OI LKr -

ACCEPT TREL-NAME FROM TERMINAL,

- --L-A SPLAY - ..
DISPLAY "RELATION NAME ::::) " TREL-NAME,
DISPLAY "

)31SPAI, -- I-S--I-F-ORMA-T-ON- -OR ECT-----------OR- b-'N-
DISPLAY "N
ACCEPT RES FROM TERMINAL.SF--RE S -- -- .- .... .... ...... . .-... ... ... ... . .-.

DISPLAY m OK
PERFORM CHECK-RELATION-NAME THRU CHECK-RELATION-NAME-EXIT
PERFnR iLOE-OE)S--F-L-
IF CONDI "Yf
DISPLAY "-ERROR RELATION N TREL-NAME N ALHEADY EXISTS"
-4--T-M-N -ROU-TZ-NE-

ELSE
NEXT SENTENCE

ELSE
DISPLAY "***.* ERROR *****"
GO TO MAIN-ROUTINE,

MAIN,
PERFORM BLANK-DISPLAY 5 TIMES.

,-- "1
DISPLAY
'THERE CAN NOT BE MORE THAN 34 ATTRIBUTES'.

* -ACCEPT---.4MN-L. -FROM -TERKIt NAL-v

MOVE 0 TO NUM,
.NOPECT eCO-L' MN-L TALLYING NUM FOR ALL

IF NUM 2 0
MOVE COLUMN-L TO NO-OF-ATT

ELSE
IF NUM • 1

MOVE G-2 TO "-3



IF NUM - 2
NCVE C-1 TO H-3
MG]VE m-Oq-T-t-2- ,,--1

MCVE MOLD TO NO-OF-ATT
ELSE
--- VE- COLUN-L-TO HOLD ....

MCVE HOLD TO NO-OF-ATT,

DI pt;Y y
DISPLAY
DISPLAY ""

--IF--OF-AITT GREATER THAN '034 ' - -
DISPLAY '** TO MANY ATTRIBUTES =a=> o NU-OF-ATT
DISPLAY o**** ERROR ****
Go TO MAIN.

IF NO-OF-ATT NOT NUMERIC

"NUMBER OF ATTRIBUTES MUST BE NUkERIC === ",

NO-OF,-ATT

DI SPLAv '*... RgOR----a-**a-
GO TO PAIN

ELSE
1-$PLAY-"-UmBER OF .ATTRIBUTES--z=z>- " --NU-OF--- TT

DISPLAY
1 DISPRA VIA Tl-I&FCR)AT4-t~iMECT-? 4 4R R ,.

ACCEPT RES FROM TERMINAL,
IF RES a "Y"

-D ISPLA-Y -u -OK ----- --
ELSE

IF RES : "N"

GO. TO MAIN
ELSE

D- SL-A-Y _,EXP CIT-tk&-(Y tR hA4-R_.____
DISPLAY ****** ERROR ****,"
GO TC MAIN.

PERFORM MAIN-i THRU MAIN-EXIT
VARYING SUB FROM I BY 1

-T-J,--5 UB-OGRETiELR-TA - 3-4 -OR----
SUB GREATER THAN NO-OF-ATT,

OREi .AE TO REL-NAME.

WRITE OUT-REC FROM REL-NAME.
WRITE OUT-REC FROM NO-OF-ATT.

F FORY-TR RF--ROUT-TT _ E_-
VARYING SUB FROM I BY 1 UNTIL
SUB GREATER THAN 34 OR
521 - R I TS TAN NO-OF-AATT

MOVE DATA-LINE TO INFOMAT.

WRl-TE- I NOE X -RECORD,--- - . . ..... . . . .. . ... ..

ORITE INDEX-REC INVALID KEY GO TO COMPUTE-RECORD-POSITION,
GO TO MAIN-ROUTINE-EXIT,

COMPUTE-RECORD-POSITION.
COMPUTE REC-POS a REC-POS + i,

GO TO ARITE-INDEX-RECORD.

u 0 "I T- cwgf - px.E T _



AT END
GO TC CHECK-RELATION-NAME-EXIT.

IF REL-NAME = TREL-NAME
MOVE "Y" TO CONDI

-ELSE -
GO TO CHECK-RELATION-NAME.

I-TEC RL AT-1-ON-4"E--E-X T.
EXIT.

CLOSE UNIT-INDEX-FILE.
OPEN 1-0 UNIT-INDEX-FILE,

MAIN-i.
PERFORM BLANK-DISPLAY 20 TIMES.
D-L- PLA"-TR-IBUTE-----&UB--"--RE UESTE0--"--O- A-TT.
DISPLAY ,
DISPLAY

'I fUT THE FOLLGP -FR--PACE-S--BE-EEEN- AT-T U T-IL
DISPLAY IFCR ATTRIBUTE NAME ===> B' ,

DISPLAY I '

DISPLAY I '
DISPLAY I'o
DISPLAY '-.

DISPLAY "INPUT ATTRIBUTE NAME ? ".
DISPLAY "THIS NAME CAN BE A MAX OF 20 CHARACTERS".
ACCEPT ART- E -UFROM--TERMINAL.

DISPLAY "

DIS PLAY ATTR _E_NAME-"_-TT--."FME-(44B).
DISPLAY " me
DISPLAY "IS THIS INFORMATION CORRECT ? (Y OR N)".

ACCEPT RES FROM TERMINAL.
IF RES a "Y"

DISPLAY " OK
ELSE

IF RES 2 "N"
DlSL--Y *a *----ERROR--* * --

GO TC MAIN-I
ELSE

DISPLAY "E-4REC-tNG- (V OR A)"
DISPLAY "***** ERROR *****"

GO TO MAIN-I.

MAIN-2,
PERFORM BLANK-DISPLAY 5 TIMES.

MOVE 99 TO SUB
DISPLAY
** REOR0. HAS REACHED MAXI U-LE4 T- '

GO TO MAIN-EXIT,

0I5P'..6AV UAITTPIUTE to ", SUB, MEIOUESTID " ROOFAT
DISPLAY " me
DISPLAY 'INPUT ATTRIBUTE LENGTH ? '.

ACCEPT CCLUMN-L FROM TERMINAL,



ELSE
IF NUM x 1-MO-.E -€--2-40-4. - --- _______

MOVE C-1 TO H-2
MOVE "0" TO H-1

...... MOVE--"OLD-TO COLUAN-L
ELSE

IF NUM a 2
00 VE-C-€-------
MCVE "0" TO H'-2, H-I
MCVE HOLD TO COLUMN-L.

DISPLAY
DISPLAY |

IF COLUMN-L NOT NUMERIC
DISPLAY
O4AUM4N-LfNGT-HAS -TO BE -3-NUMERIC CI4RRACTERS- ---.....--

COLUMN-L
DISPLAY "***** ERROR ******
CO TO MAIN 2

ELSE
MOVE NEXT-COLUMN TO BEG-COLUMN, HOLD-C
OVE---COLUMN-L--TO-COLUMN-LEN- ............
ADD COLUMN-LEN, BEG-COLUMN GIVING qEXT-COLUMN
SUBTRACT I FROM NEXT-COLUMN GIVING END-COLUMN.

DISPLAY
"ATTRIBUTE NAME 3=.> " ATT-NAME (SUB),
"-COLUMN- LENGTH =z) -0- COLUMN-LEN-.------
DISPLAY "
DISPLAY "STARTING POSITION ===> ", BEG-COLUMN,

ENDIN PO5ITIObS-m-) ". EtiD-COLU -

DISPLAY " ".
DISPLAY

" NE --AVALABL"--POSTLO-== =>--- -.- T--CZ UMu

DISPLAY "
DISPLAY "IS _THIS ,-LU4F-OaAT-W.N-CO.RR.ECT 2 cy noN
ACCEPT RES FROM TERMINAL,
IF RES = "YO

OISP-L " ---- -OK "
ELSE

IF RES = "NO
MOVE HOLD-C TO NEXTCOLJMN

DISPLAY "***** ERROR *****"
GO TC MAIN-2

MOVE HCLD-C TO NEXT-COLUMN
DISPLAY "EXPECTING (Y OR N) "015$PL-Y"***P --***aER~a **"- __-- - _______

GO TC MAIN-2.

-- IF--ATT -NAME--(SUB) -- " -----
GO TO MAIN-I

ELSE
unM OUE o~n IEG-COM N TO RgG-O (SU-)
MOVE END-COLUMN TO END-C (SUB),

MAIN-EXIT.
EXIT.



wiRITE OUT-REC FROM ATT-NAME (SUB).
hrRITE OUT-REC FROM BEG-C (SUB).

EOF.



DATE,

FILMED

AMR"


